Effects of sodium fluoride (NaF) on the cilia and microtubular system of Tetrahymena.
The effect of the nucleophilic reagent NaF on the microtubular system of Tetrahymena was studied by using scanning electron microscopy (SEM), confocal microscopy, and flow cytometry. Treatments with 40 mM NaF significantly reduced the amount of alpha-tubulin while 80 mM treatment did not alter its quantity. One possible explanation for this alpha-tubulin overexpression is that the higher amount of alpha-tubulin enables this organism to carry out the appropriate function of the cytoskeleton under this undesirable influence of higher amounts of 80 nM NaF. However, the amount of acetylated tubulin increased in a dose-dependent manner. The cilia became fragile under the effect of 80 mM NaF. Confocal microscopy revealed that after 40 mM NaF treatment transversal microtubule bands (TMs) and longitudinal microtubule bands (LMs) as well as basal bodies (BBs) were extremely strong decorated with anti-acetylated tubulin antibody and TM-localization abnormalities were visible. In the 80 mM NaF-treated cells, the deep fiber of oral apparatus was very strongly labeled, while the TMs and LMs were less decorated with anti-acetylated tubulin antibody, and LM deformities were visible. It is supposed that post-translational tubulin modifications (e.g., acetylation) defend the microtubules against the NaF-induced injury. NaF is able to influence the activity of several enzymes and G-proteins, therefore is capable to alter the structure, metabolism, and the dynamics of microtubular system. The possible connection of signaling and cytoskeletal system in Tetrahymena is discussed.